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Abstract
Objective: The aims of this study were to investigate the frequency and characteristics of dental transpositions and 
to evaluate associated dental anomalies in a large sample of Turkish Anatolian population.
Study design: A retrospective study was performed using panoramic radiographs of 6983 patients (4092 females 
and 2891 males) ranging in age from 12 to 27 subjected to Faculty of Dentistry at the University of Ataturk (Er-
zurum, Turkey) between 2005 and 2008. For each patient with tooth transposition we recorded the demographic 
variables (including age, sex), history of trauma, type, classification, and location of tooth transpositions, and 
associated dental anomalies. The Pearson chi-squared test was used to determine potential differences in the dis-
tribution of tooth transposition when stratified by gender.
Results: Tooth transposition was detected in 19 subjects (0.27%), with a 2.2:1 female male ratio (P= 0.38). The 
most commonly observed transposition was maxillary canine-lateral incisor (60%). The frequencies of complete 
and incomplete transpositions were equal (10/10) and it was more common in the left side than in the right side 
(11/9). Of the 19 subjects, 10.5% had a peg shaped lateral incisor, 21.1% one congenitally missing tooth excluding 
third molar. Supernumerary tooth, impacted teeth excluding third molars, transmigrated tooth, and dilacerations 
were also observed.
Conclusion: The frequency of tooth transposition was 0.27% in a Turkish Anatolian population and maxillary 
canine-lateral incisor was the most frequently observed transposition. Retained primary teeth were the most fre-
quently observed dental anomaly in all types of tooth transposition.
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Fig. 1. Complete transposition of the maxillary left permanent 
canine and lateral incisor. 
Fig. 2. Incomplete transposition of the maxillary right perma-
nent canine and lateral incisor with associated impacted central 
incisor.
Fig. 3. Complete transposition of the mandibular right permanent 
lateral incisor and canine with transmigrated left permanent canine.
Introduction
Dental transposition is the positional interchange of 
two adjacent teeth, or the development or eruption of a 
tooth in a position normally occupied by a non-adjacent 
tooth (1). It is identified as “complete” when the crowns 
and the roots of the involved teeth exchange places in 
the dental arch and “incomplete” when the crowns are 
transposed, but the roots remain in their normal posi-
tions.
Tooth transposition seems to affect almost equally males 
and females, and it affects the permanent dentition both 
unilaterally and bilaterally, with a greater frequency of 
unilateral cases (2). The maxillary canine is probably 
the tooth most frequently displaced. When displaced in 
the palatolabial plane, it may become palatally or labi-
ally impacted. When displaced mesially or distally, an 
ectopically erupting canine may become transposed 
with one of the adjacent teeth (3).
It generally occurs in the maxilla and is associated with 
other dental anomalies, such as peg-shaped lateral inci-
sors, retained deciduous canine, supernumerary teeth, 
several rotations and malpositions, dilaceration, hypo-
dontia, and impacted teeth (1,2,4). 
Although transposition was defined in the 19th century, 
its aetiology is still uncertain. Heredity, trauma, syn-
dromes, retained deciduous canine, migration of a tooth 
during eruption, and transposition of tooth buds at an-
lage stage were proposed as possible aetiological factors 
(3,5). Bone pathology, such as cyst formation and odon-
tomas may also cause displacement and transposition of 
the tooth (6). 
Transpositions are classified according to Peck and 
Peck’s classification (7): maxillary canine-first premolar 
(Mx.C.P1), maxillary canine-lateral incisor (Mx.C.I2), 
maxillary canine–first molar site (Mx.C to M1), maxil-
lary lateral incisor-central incisor (MxI2.I1), maxillary 
canine-central incisor site (Mx.C to I1), and mandibular 
lateral incisor-canine (Mn.I2.C).
The aims of this study were to investigate the frequency 
and characteristics of dental transpositions and to eval-
uate associated dental anomalies in a large sample of 
Turkish Anatolian population.
Material and Methods
A retrospective study was performed using panoramic 
radiographs of 6983 patients (4092 females and 2891 
males) ranging in age from 12 to 27 (mean age 15.9 
years) subjected to Faculty of Dentistry at the Univer-
sity of Ataturk (Erzurum, Turkey) between 2005 and 
2008. Selection criteria of the samples included the pa-
tients that were not diagnosed with any syndrome or ill-
ness involved odontogenesis and dental eruption. The 
followings were recorded for each subject with tooth 
transposition: Age, sex, history of trauma, type, classifi-
cation and location of tooth transpositions, and presence 
of associated dental anomalies, such as supernumerary 
teeth, impacted teeth, hypodontia, peg-shaped lateral 
incisor, retained primary teeth, and transmigrated tooth 
(Fig. 1, 2, and 3).
All radiographs were reviewed and discussed by the 
panel in a negatoscope an a7x lens was used. To check 
for the diagnostic reproducibility of the interreliability 
of the two investigators, 10% of the radiographs as-
signed by them were randomly examined each day for 
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Table 1. Distribution of the tooth transposition according to the gender.
Table 2. Frequency and characteristics of the transposition cases.
Mx.C.P1 Mx.C.I2 Mn.I2.C Total 
No of cases 6 (0.09%) 11 (0.16%) 2 (0.03%) 19 (0.27%) 
Male:Female 2:4 3:8 1:1 6:13 
Complete:Incomplete 3:3 5:7 2:0 10:10 
Left:Right 3:3 8:4 0:2 11:9 
Retained teeth 50% (3/6) 54.5% (6/11) 100% (2/2) 57.9% (11/19) 
Missing teeth 33.3% (2/6) 18.2% (2/11) -  21.1% (4/19) 
Peg laterals 16.7% (1/6) 9.1% (1/11) - 10.5% (2/19) 
Impacted teeth - 18.2% (2/11) - 10.5% (2/19 
Transmigrated teeth - - 50% (1/2) 5.3% (1/19) 
Dilaceration 16.7% (1/6) 9.1% (1/11) - 10.5% (2/19) 
Supernumerary teeth 16.7% (1/6) - - 5.3% (1/19) 
Trauma 16.7% (1/6) - - 5.3% (1/19) 


Gender n Transposed teeth Frequency (%) P value Total (%) 
Female 4092 13 0.32 0.38 19 (0.27) 
Male 2891 6 0.21 

three consecutive days. Examination of results using 
the Wilcoxon matched-pairs signed rank test showed 
no statistically significant differences between the two 
observers, indicating diagnostic reproducibility. The 
Pearson chi-squared test was used to determine poten-
tial differences in the distribution of tooth transposition 
when stratified by gender. A p value of < 0.05 was con-
sidered statistically significant.
Results
Tooth transposition was detected in 19 subjects (0.27%), 
of which 6 were males and 13 were females with a 2.2:1 
female male ratio (P= 0.38) (Table 1).
Frequency and characteristic features of each type of 
tooth transpositions and associated dental anomalies 
are shown in (Table 2). All of 19 subjects had transposi-
tions involving the canine tooth. The most commonly 
observed transposition was Mx.C.I2 (60%), secondly 
Mx.C.P1 (30%), and Mn.I2.C was the least commonly 
observed transposition (10%). The majority of the trans-
positions (18 of 20) were in the maxillary arch and it 
was more common in the left side than in the right side 
(11/9). Only one subject had bilateral transposition. The 
frequencies of complete and incomplete transpositions 
were equal (10/10). No subject had transpositions in 
both the maxillary and mandibular arches.  
Of the 19 subjects, 57.9% had retained primary teeth, 
10.5% had a peg shaped lateral incisor, and 21.1% had 
one congenitally missing tooth excluding third molars. 
Supernumerary teeth was observed in 5.3% of the cases, 
impacted teeth excluding third molars in 10.5%, trans-
migrated teeth in 5.3% and dilacerations in 10.5%. Re-
tained primary teeth were the most frequently observed 
dental anomaly in all transposition types. Previous trau-
ma to the transposed area was detected in one case.
Discussion
The frequency of the tooth transposition (0.27%), in 
the present study, is very close to the data reported by 
Yılmaz et al. (4) and Shapira and Kuftinec (3), who 
stated that the prevalence of tooth transposition was 
0.4%. Some reports (1,3) showed that transpositions 
were more frequently observed in females while some 
reported the opposite (4,8). Chattopadhyay and Srini-
vas (8) explained that higher transposition frequency in 
females might be due to the higher numbers of females 
seeking orthodontic treatment. On the other hand, the 
approximate 2:1 ratio of female to male found in the 
present study is in agreement with many reports (1-3) 
that indicate female predominance for tooth transposi-
tion. However, the Pearson chi-square test showed no 
statistical difference (P= 0.38).
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Tooth transpositions most frequently involve the canine 
tooth, which is transposed with either the first premolar 
or the lateral incisor (1,3,4). Transpositions that do not 
involve canine teeth, such as the central and lateral inci-
sor transpositions, are extremely rare (1,7). Similarly, 
in the present study, the canine teeth were involved in 
all cases and the most frequently observed transposition 
was found to be Mx.C.I2. This value is in agreement 
with the data reported by Chattopadhyay and Srinivas 
(8) and Yılmaz et al. (4), who reported a higher frequen-
cy of Mx.C.I2 transposition. However, this differs from 
Plunkett et al. (2) and Shapira and Kuftinec (3) reports 
of a much greater frequency of Mx.C.P1 transposition. 
With caution, there seems to be some predominance of 
the maxilla over the mandible in tooth transposition. 
The high density of bone in the mandible might pro-
hibit tooth transposition, hence justifying the higher 
frequency of maxillary occurrence (9). According to 
our results, maxillary transposition accounted for the 
majority of the cases (90%), which is in agreement 
with previous studies (1-3). In contrast to the maxilla, 
mandibular transposition was found to be a less com-
mon phenomenon (10%), in which all of them involved 
Mn.I2.C. This result is in agreement with the data re-
ported by Plunkett et al. (2) and Peck and Peck (7), who 
stated that the Mn.I2.C was the most frequently ob-
served  transposition in the mandibular arch.  
In some studies (1,3,8) greater frequency of left side oc-
currence was reported with no satisfactory explanation. 
Yılmaz et al. (4) found the prevalence of tooth transpo-
sition in the left and right sides to be equally affected. 
On the other hand, our results showed higher frequency 
of tooth transposition in the left side than in the right 
side (11/9). However, all of the mandibular transposi-
tions were in the right side. This interesting finding is 
consistent with the data reported by Yılmaz et al. (4), 
who stated that all of the mandibular transposition was 
in the right side. 
Unilateral transposition was, as expected, encountered 
more frequently than bilateral transposition (18 to 1 
respectively). This was in agreement with previous re-
ports (1-3). 
Agenesis of teeth in the general population has a fre-
quency of 3.5 to 8% (1). Yılmaz et al. (4) and Chatto-
padhyay and Srinivas (8) found tooth agenesis in trans-
position cases to be 33.3% and 40%, respectively. In the 
present study, tooth agenesis was observed in 21.1% of 
the cases. Peg-shaped lateral incisors occur in approxi-
mately 1% of the general population (10) and supernu-
merary teeth in 1.05 (11) to 3.2% (12). Chattopadhyay and 
Srinivas (8) reported a higher frequency of peg-shaped 
lateral incisor in the Mx.C.P1 transpositions (67%) and 
Mx.C.I2 transpositions (7.1%). However, Shapira and 
Kuftinec (3) found that only one subject (1/65) had peg-
shaped lateral incisor. Although it appears that subjects 
with tooth transpositions do have a higher frequency of 
other dental anomalies, it is not possible to determine 
from the present study whether tooth transposition has 
a genetic aetiology. On the other hand, Baccetti (13) re-
ported that the associations among several other dental 
anomalies suggest that the conditions may share a com-
mon genetic origin.
Deciduous canines have often been found to be over re-
tained in a majority of the transposition cases (1,3,4,8). 
In agreement with those reports, we found retained de-
ciduous canine teeth in approximately 52% of maxil-
lary transposition, while 100% of mandibular transpo-
sitions. This result indicated that it might be the main 
aetiological factor for Mn.I2.C transposition. However, 
the question of whether the deflection of the permanent 
canine teeth cause the deciduous canine to be retained 
or, if the retained deciduous canine causes the tooth 
transposition remains a matter of pure speculation (3). 
Trauma to the deciduous teeth has also been suggested 
as a factor in the aetiology of tooth transposition (14). 
Although Türkkahraman et al. (15) and Yılmaz et al. (4) 
suggested that trauma was the main aetiological factor 
for tooth transposition, in this study it was observed in 
5.3% of the cases. Therefore, trauma might be only pos-
sible aetiological factor for tooth transposition. 
Finally, the frequency of tooth transposition was 0.27% 
in a Turkish Anatolian population and maxillary ca-
nine-lateral incisor was the most frequently observed 
transposition. Retained primary teeth were the most 
frequently observed dental anomaly in all types of tooth 
transposition.
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